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WHY?

Commissioning,

Re, On Going-Commissioning,
Energy Management

= 15-30% energy savings
m [ mprove comfort

m Facilitate maintenance

m Continuity In energy savings
measures

m Extend HVAC equipment life




Outline

m EMCS Assisted Cx Tool
m Methods

m Results

m Next steps



Definitions

s On-going Commissioning
Tool

m Detect unsatisfactory performance and diagnose
faults

m Function of installed equipments and occupation
type:

¢ Optimize energy use, while maintaining or
Improving occupant comfort and productivity;




EMCS Today

Good to control system

Good to allow visualization in real time (if
graphics are well configurated)
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Artificia Intelligence Tech.

Energy Management and Control System ¥
Building-Plants-Systems-Rooms |

Feedback TOEMCS

DABO TOOL

—> Commissioning
- + DATABASE
i
Component level:

T FDD vav, any, L
*Defective devices Rooftop, H& C networks
System level: EDD
*Optimisation: setpoint and | Systems level B
seguence of operation
Global analysis.

o _ . ENERGY AUDITING
Energy efficiency projects <

Operator, Energy manager

REPORT GENERATOR %




Fault Detection and Diagnosis:
Component Level

Sensor (temperature, humidity, air flow, pressure, CO.,,
current) S

¢ incorrect reading, complete failure
Damper, valve, actuator

¢ stuck, position, minimum, leakage
Coil, humidifier, fan

¢ undercapacity
Controller

¢ logic, tuning, signal, unstable (setpoint, output)
Point in manual




Fault Detection and Diagnosis:
System Level

m Detection of:

plants
4 Non optimum set points

e Temperature, pressure, humidity, ventilation, start-up time

| nappropriate sequence of operation
¢ Poor energy management and peak |oad control



Energy Auditing

m Energy profile (Day, month and year)

e Equipment level (TERMINAL, AHU, Power plant)
e Building level (electric, gas, oil meter?)
e |nclude adjustment and influence factors

¢ Monitoring of energy saving measures

¢ Historical database for energy audit or retrofit
¢ Real time energy audit

¢ Link to accounting manager software

4

DD at building level (Tariffs, reference
orofile)




Embeded Steady State Detector

[ Beginning of the cycle, processor speed ]

m |nputs:
¢ Setpoint and value

¢ Control output
and bias

m Configuration
Inputs
¢ Filteringrate
¢ Variancelimit

1

Data filtering, error and variance
calculation

E
f

Variance>limit

¢ Threshold # of
reversing

Reset # of
reversing
-
no| [
//e\\e/ﬁ\s/@\\g

Yes §

# of reversing>
threshold




FDD Architecture, Component Level

Sensor
DABO FDD ALL mode
TOOL %
+ DATABASE = OFF
©
o
«Control values = Fan -on
«Configuration parameters g _
«Steady state values g Heating
N
l *5 Free Cooling with or without
Data Processing < Mec. Cooling
v n '
Mechanical Coolin
Point in Manual J
Diagnosis Mode




Fault Detection and Diagnosis:

System Level

m |ndice of performance:

¢ With existing control points find an equation that:
e Characterize devices condition
e Characterize devices utilisation

e Allow comparison between devices

%%Utilisation factor #

m Method:

¢ Analysisof Utilisation Factors
¢ Diagnosis method: Statistics and Rule base




Performance indice: Room Level

Indice Optimisation, Detection,
performance report

Temperature (%)
Air quality (%) % of fresh air
Damper position (%) | SAP
Cooling (%) SAT, SAP Undgr and

; overdesign
Heating (%) SHWT J

: components
Reheating (%) SHWT
Airflow (%) SAP, SAT
Poor sequence of

Fault type Confort, energy, life

cycle




Performance indice:
Utilisation Factors, System level

Supply, return Fan indice ( vsd%o)
Airflow (airflow)

Heating coil indice (%0HC, Time on)
Cooling coil indice (%CC, Time on)
Reheat coll indice (%RHC, Time on)
Humidifier indice (Y%HUM, Time on)
—resh air indice (%, calculation)
Cooling indice

Heating indice




Building
Electric meter
El. power meter

Gaz meter
Chiller Plant Heating plant
Chiller 1 Chiller 2 . | N
| [ | Boiler 1 Boiler 2 Boiler 3
gaz Gaz Electric
Heat Pump
\ [
AHU3 | | AHU2 AHU1
I
[ [ [ [ [ |
Zone Zone Zone Zone Zone Zone Zone Zone Zone Zone
North N1,...Nn Central South, S1,..Sn East, E1,..En west W1,..Wn North N1,..Nn Central South, S1,..Sn East, E1,..En west W1,.Wn
Cl1,..Cn C1,..Cn

U . F an aIyS | S real time, 1H, 1 working periodetc..

m Betweenroomsin a same zone and AHU
m Between AHUs components (CC, HC)
m Between Chillers, Boilers




/ Normal distribution of samples

0 Cooling Performance indice

1

Room zone: south, etc.
m Sort by Statistic methods, filters, etc
m Depend, # and type of samples




Calculation of Warning and Critical
Limit Parameters, Reference Patern

m Filter option in statistic
calculation :
¢ Devices (oneor dl)
¢ Date
¢ Hour
¢ Outside air temperature
¢ Outside air humidity
& Solar (if sensor is

Could be constant or dynamic avallable)
User define

User define with DABO tool

Calculate by DABO (Statistic, clustering method, etc.)
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Diagnostic Agent for

Building operators (DABQO)

i M3 Bureaux 1 Properties Configuration

View | Thresholds - controller rThreshuldsr Sensors rSensur Modul f’General settings I/Oneralinu modes | Fans | Points Setting [ FDD_AHU_CS_H \
[

Point name Address [ units

BAS_Building-VYarennes_3 Bureaux 1_SupplyAirSection_AirFlow__Status GW_DEBIT_M3_Al Y213.6VER Lfs

BAS_Building-Varennes_M3 Bureaux 1_SupplyAirSection_AirFlow__SPStability

BAS_Building-Varennes_M3 Bureaux 1_SupplyirSection_Humidity_SetPoint

BAS_Building-Varennes_3 Bureau 1_SupplyAirSection_Humidity__Status THA_M3 V2130P14 %

BAS_Building-Varennes_M3 Bureaux 1_SupplyAirSection_Humidity__SPStahility

BAS_Building-varennes_M3 Bureaux 1_SupplyAirSection_C02__SetPaint GV_ACCEPTABL_COZ Y213.6V28 PPM

BAS_Building-Yarennes_M3 Bureaux 1_SupplyAirSection_C02__ Status C02_SUPPLY_M3 W213.IPB PPM

BAS_Building-Varennes_3 Bureaux 1_SupplyAirSection_Pressure__SetPoint GW_PC_TRD1_M3 V113.6Y16 Pa

BAS_BUilding-Yarennas_N3 Buraal 1_SupplyAirSection_Pressure_Status TFD1_M3 V2.13.P25 Pa

BAS_Building-YYarennes_M3 Bureaux 1_SupplyairSection_Pressure_ SPStability F_IN_COS_TPD_M3 ¥2.13.6v64 BIN

BAS_Building-Varennes_M3 Bureaux 1_ReturnAirSection_Temperature__SetPoint

BAS_Building-Varennes_M3 Bureaux 1_ReturnAirSestion_Temperature__Staius TTR_M3 V213IF15 T

BAS_Building-Varennes_M3 Bureaux 1_f 1_Ternperature_ SPStabilin

BAS_Building-Varennes_M3 Bureausx 1_ReturnairSection_Temperature__Stability

BAS_Building-Varennas_M3 Bureaux 1_RetumAirSection_AirFlow__SetPoint GY_PC_SDR_M3 V213.6V23 Pa

BAS_Building-Varennas_n3 Burealx 1_RetUMmAIrSection_AirFlow__Status GY_DEBIT_M3_R1 V2.13.GY57 L/s

BAS_Building-Varennes_M3 Bureaux 1_RetumaAirSection_AirFlow__SPStability F_INS_SDR_M3 ¥2.13.6ve7 BIN

BAS_Building-Varennes_M3 Bureau 1_RetumAirSection_Humidity__SetPoint GW_PC_THR_N3 V2.13.6v53 %

BAS_Building-Varennes_3 Bureaux 1_RetumAirSestion_Humidit__Status THR_M3 V313.P16 %

BAS_Building-varennes_M3 Bureaux 1_RetumnairSection_Hurnidity__SPStability F_IN_COS_THR_M3 V2.13.6v90 BIN

BAS_Building-Varennes_3 Bureau 1_RetumAirSection_c02__SetPoint GW_ACCEPTABL_COZ Y213.6V20 PPM

BAS_Building-Varennes_M3 Bureaux 1_RetumAirSection_C03__Status CO2_RETURN_MZ 2.13.P5 PPM

BAS_Building-Varennes_M3 Bureaux 1_RetumAirSection_Enthalpy__SetPaint

BAS_Building-Varennes_M3 Bureaux 1_ReturnAirSection_Enthalny_ Status GY_AHU_M3_RAE ¥2.13.6v41 1 Klfkg

BAS_Building-Varennes_3 Bureaus 1_hixed, fion_Damper__Col dP MIX_AIR_DAMP_M3 Y212.0P4 %

BAS_BUilding-Varennas_W3 Bureaus 1_hMiedAirSaction_Damper__status FOS_MI{_AIR_DAMP VZ.13.ip20 1 %

BAS_Building-Varennes_M3 Bureaux 1_MixedAirSection_Damper__Stability F_INST_FC_M3 ¥2.13.6v25 BIN

BAS_Building-Varennes_M3 Bureaux 1_hixedAirSection_Temperature__SetPoint

BAS_Building-Varennes_M3 Bureaux 1_MixedAirSection_Temperature__Status TTh_M3 V213.P8 T

BAS_Building-Varennes_M3 Bureaux 1_f LT __SPStabiliy

BAS_Building-Yarennes_M3 Bureaux 1_MixedAirSection_Temperature__Stahility

BAS_Building-Varennes_M3 Bureaux 1_ExhaustAirSection_Damper__CommandPoint MOD_EX_DAMF_M3 V213.0P3 %
=

‘iew | Thresholds - contraller | Thresholds - sensors | Sensor Mocul | General settings | Operating modes | Fans | Points Satting | FDD_AHU_CS_H |

Temperature rise accross supply fan

Temperature rise accross return fan

15 T
0.5 T

Supply air set point value
heating mode [170 | © [0 |he
free cooling & cooling mode  [13.0 | to [19.0 e
Zone air set point value
[1a0 | o [0 | -

Fresh air damper at min, position
Mixed air damper position at minimum fresh air
Percentage of fresh air at minimum

Return air humidity set point reasonable vale
Design wirter outdoor air temperature

Design summer outoor air temperature

Winter night freeze protection shout off

‘Without cooling device, OAT limit to satisfy ZATSP or SATSP

lan 14

M3 Bureaux 1 Properties Configuration

View | Thresholds - controller | Thresholds - sensors | Sensor Modul | General settings | Operating modes |[Fans | Points Setting | FDD_AHU_CS_H

Fan min. flow ma. flow min, ampere (A) max, ampere ()
SupplyFan  [2000 | [s000.0 | oo [ |
ReturnFan  [100.0 | [z0000 [ | a5 |

Differential supplyireturn airflow

Mazimum supply air static pressure setpoint
Minimum supply air static pressure setpoint
Threshold SAPSP/SAPS

Minimurm fresh air flow:

Threshold outside air flow

Threshold supphy-return airflow

Maximum pressure drop across filter
Minimum pressure drop across filter

Threshold SFY,RFY and SFVS,RFVS

L/s
Pa
Pa
Pa
L/s
L/s
Lis
Pa
Pa

i M3 Bureaux 1 Properties Configuration

eve | Thresholds - controller | Thresholds - sensors | Sensor Modul | General settings | Operating modes | Fans | Points Sefting || FDD_AHU_CS_H

rLast sernvice execution

2003-09-19 07:53:04.838

Dateftime of the last service execution

rExecution mode:

(® Manual

2+ Automatic

5

[Execution rate

Daly

Hourty

[Execution time

From

17lﬂ7/2I]I]CID 09:53

17lﬂ7/2I]I]CID 13:53

F|
- |

Fl
b |




Demonstration Projects




FDD report for AHU

Graphic \fiew | AHU FDD report |

[4]

|I'l.|'|3 Bureaux 1 - | Date: 03 70972003 D Details
Averages for each hour of the day
lo]1]2]3]als]elz]a]olw]11]12]13]1a]15]16]17]18]19]20

Faults detected 0 3 3 3 1 1 1 1 4 3 3 4 3 i 1 4 4=
Point in manual 3
Sensor limits 32

Outside 2

Supphy 3
Temperature Sensors -

Mized 4

Return LT

Return 6
Humidity sensors [Supphy ¥

Outside 8

Outside IV
ICO2 sensor Supphy 35

Return 36

[Supphy 100
Pressure sensor -

Filter 101
Flow measurement Sl L

Return 103
L Supphy 104

I3

Modes Legend

Free Cooling

Off Free cooling with/without mechanical cooling

Heating L Mechanicalcooling |




MAT uncalib

RSN Bin manx 2 - 20N5-N9-25 Al 15h
Fault 3: Supply air temperature scnsor
Mnde: Free conling withwithmas mechanical canling
Suggested action: Verify calibration of temperature sensor
Impact: Fossibhiity of overcooled or overheated ar termperature causing
rooim temperature control and increased terminal reheat if applicable
Fl pute #y: 1he supply air temperature is higher then the mized air temperatu
cooling coil valve is open

Faull 4: Ternper dlu e Sensus: Mized
Mode: Free cooling with/without mechanical cooling
Supgpesied actiom: Wenily ezalibnaliom of iermpenAlm 2 serean o bon ernche aie sicalifezaln
Impact: Mrovide incorrect supply air temperature during free cooling and
sysiem shit dnwn as a Trepze stat profRcTinn
E nule 09: The supphy air temperature is higher then the mixed air temperatu
cooling coil valve 1S open

rated by — 3°

re and

re and

El' Rule 95: The outdoor air temperature is not equal to the mixed air temperat

the mixed air damper 15 fully open

Fault 5: Return air temperature sensor
Mude: Free couling wilhwithuul rmechanical cooling
Suggested action: Verify calibration of temperature sensor
Irrnpranzi: Risn 2o BsenbAliom or o Termpen Ao s IBqadiomg Do irmpn npen IBmperAahn e
of supphy air sct point
B Rule 91: The refurn air TermpeRrature Is Inwer then the allnwahkie minimim re
temperature during free cooling

Fautt 1J: Mized air damper failure
Mode: Hree cooling with/without mechanical cooling
Suggested action: Verify damper, linkage, actuator, adjustment and leakage when cloz:
Impact: Reduction in free cooling capacity if stuck open and possibility of
up il stuck clused
= Rule 95: The outdoor air temperature is not cqual to the mixed air temperat
The raizxed Ain darmpe ix Mlby npen

Fault 14: tnndnor alr damper tallure
Mode: lmee cooling withwithout mechanical cooling
Suggested action: Yerimy damper, inkage, actuator, adjustment and leakage when clos
Impact: Reduction in free cooling capacity if stuck closed anid possibility of
up it StUCK OBBH

& 10
Point values
U
100
an
i
8E
80
TS
70
a5
A
&5
5 oo
g 4@
10
a5
a0
un
20 —
= -
15 x\\ — IR
T
5
o
=1
11:20 12:00 12:30 12:00 12:20 14:00 14:20 15:00 1520 1G:00 16:20 17.00 17230 10:00 10:20
Hours

MixedAirSection Dampsr -

BAS_Building dAi i OAT

_Mao B

e

B MAD - DAS Duildina-Varennes M0 Dursaux 2
W AT

2_Mi _Tomparaturs_ BAS_Building _OutdoarC

Parameters useid

TH_AT_Cooling_fvallable Thrashold Tor return / supply / mized alr temperature with cooling pump ON  value: 1.5

Fule: 85 , Description: The owidoor air iemperature Is not equal to the mixed alr temperature when the mixed alr damper Is Tully open




AHU-Fault: Wrong Humidifier Command

= S T=TJET|

Point values
105
100
a5
=1=]
=5
=20
s
o
CE]
s
= &5
E’ 50
]
=0
=5
=0 H H H i H H
=25
=0
s
10
=
o b H
= 0320 0380 0=:00 09:20 0=h=0 05:00 05:20 O5:€90 08:00 06:20 O6:40 OF:00 07 :20 0790 05:00 05:20 05:50 09:00 0S:20 09:=90 10:00 10:20 10:590
Hours
LU - BAS_Bu ing-Warennes_ MEO Bureaux 2 SupplyAirS eoti _H iclitier_ - |
M RaH - BAS_B ding-Warennes_ W30 Bureaux 2_ReturmAirSection_H ity -
RAHSP - BEAS B ling-warennes MIE0O Bureaux 2 RetumAirsesti el it -
Rule: 115 , Description: The humidifier control is on

& AHLU Fault details =|
fM30 Bureaux 2 - 2003-08-13 at 8h Ik

Fault 19: Control softvware problem
Mode: Mechanical cooling
Suggested action: YWerify algorithms used to Tfunction system
Impact:
= Rule 115: The humidifier control is on




AHU Heating Valve Leak

Point values

a5

a0

25

20

Values
=
ch

11:20 12:00 12:30 12:00 12:30 14:00 14:30 1500 1530 16:00 16:20 17:00 17:20 18:00 18:20
Hours

Wcc- BAS_Building-Yarennes_M20 Bureaux 2_ CoilAirSection_ Cooling Coil _Valv_ -
W st - BAS_Building-VYarennes_M20 Bureaux 2_ MixsdAirSection_Temparature__ -
SAT - BAS_Building-“Yarennes_M20 Bureaux 2_SupplyAirSection_Temparature_ -

£ AHU fault details
30 Bureaux 2 - 2003-12-17 at 15h

Fault 24: Heating vahre Tailure
Mode: Free Cooling
Suggested action: Yerify damper, linkage, actuator, adjustment and leakage when closed
Impact: Ho control of heating coil, therefore no control of supphr air
temperature
™ Rule 97: The supphy air temperature is higher then the mixed air temperature
the cooling coil valhe is closed




General Visual Report Structure

Index Types | 111112003 |...| [ Statistic Working hours
Apply
Devices from |ﬁ v|tu |19 v|
[ Mame From 10112003 [..| To 107112003 [..]
|Nam FPerformance & 7 g 9 [ 10 11 ] 12 [ 13 | 14 [ 15 | 16 | 17 | 18 | 19 |[Awer.
I3 .. |AF

AHUMODE | 1.0 1.0 1.0 =zo 2o 2o 2o zo zo zo 2o zo =zo 1.01.7.
AHLWYE o0 o0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 00 o7
BCAT 247 249 220 18.4) 189 189 185 184 19| 185 1868 187 207 39.8 21...
(o] 00 o0 oo oo o0 oo oo oo o0 oo oo oo oo 00 oo
CCA o0 o0 oo oo o0 oo oo oo o0 oo oo oo oo 00 oo
CHA 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 10 1.0 1.0 1.0 1.0 1.0
EAD 00 o0 oo oo o0 oo oo oo oo oo oo oo oo 00 oo
HCW 00 o0 oo 104 1341 128 120 112 128 120 120 127 138 139 3.7...
HUM o0 o0 oo oo o0 oo oo oo o0 oo oo oo oo 00 oo
MAL 100,100, 89.7100. 100, 100, 100 ]100.J100. 100 100,100, 100, 100, 84...
MAT 243 243 218 179 179 180 181| 182 184] 180 179 177 176 428 20..
OAD o0 oofiiinEE - R 2 72 otz 32l o0 6o
0AH B9.2) 6E.0) 523 57.2 51.7) 48.3 48.0 465 52.3 81.7] 80.1| 25.4] 27.9) 89.6 66....

OAT 26 28 32 38 441 458 48 53 52 38 33 28 31 34
Racoz | SN 0 50 5 O GV N 0.
RAT 24.8) 251] 233 214 21.8) 21.4) 21.4] 218 21.3 218 218 218 214 224 22 .
RF1% 0.0 00 31.00 28.8 266 269 266 26.3 257 26.3 26.4 26.8 261 0.0 21....
BAZ0I 751 748 750 798 881 971 980 9493 887 888 875 853 764 770 84
5&H 3.8 31.9 319 3248 32| 31.9 319 319 31.9 333 34.1| 343 344 343 37
SAT 25| 25.1] 23.2] 20,0 2003 2004/ 203 20.00 208 2002 20| 203 208 21.7] 21
SF1Y 0.0 oo odEEHEREENEEEEEEEEEEE - o 0.

Legend

Hormal Low High
| towaam W Highalam | off

FHlters:

¢ Devices(oneor al)
¢ Control points

¢ Indices

¢ Date

¢ Outgdeair
temperature

¢ Outside air humidity

& Solar (if sensor is
available)



Daily Room Device Performance Report

rGraphi-:: View |/4I]3 Commissioning report |

Index Types | 1210172004 | .| [] Statistic Working hours
v| Control: |Temperature v| Orientation: - Floor: | v| Devices from |ﬁ v|tu |19 v|
1| |
[MamearientationiControl floor | AHUPerformance & | 7 | & | 8 | 10| 11 | 12 | 13 [ 14 | 15 | 16 | 17 | 18 | 19 |aver.
e =1 40 L4040 A0 L300 a0 30 A0 S3 0S40 S0 L3040 30 _L4.0 —
402 |C-5 Tem... |1 M3 [FALLT 6.0 . ] ] ] I D i e 0.0 oofEE so ]
HCY
OAT -158-15.8-15.4-163-14.8/-14.8-13.9-136/-131][-129-12.9-12.2-123-131
PI_AF 0.0 00 190 192 197 197 189 191 195 196 200/ 191 202] 00/ 15
PI_AG 0.0 00[-34.] 612 76.00 81.4] ve8 823 asa119. (122 [121. [132.] 0.0 44
PI_C
PI_H
PI_T -13.0[-12.0/=188= 74 |=118 =90 -73 -6.7| -6.9] -66 -6.9 -5.4 14| 11.8-76..
RHCY
W 0L 0.0 0.0 585 59.3 60,7 60.7] 58.4| 58.9) 60.2) 60.5 616 589 623 0.0 47
WD 100 100 000N 541 54.0 53.3) 527 52.9) 54.00 5448 541 54 500100 | 70,
ZAT 176 178 183 213 224 229 233 234 2323 234 233 237 236 227 21
ZAT_SP 20.0| 2000/ 216/ 25.0) 25.00 250/ 25.0/ 25.0) 25.00 25.00 25.0/ 25.0 23.3 20.0/ 23, —
408 Tem... |1 M3 [FALLT 6.0 60N EE e oo oo oo oo oofEE so i
HCY
OAT -158-15.8-15.4-163-14.8/-14.8-13.9-136/-131][-129-12.9-12.2-123-131
PI_AF 00 o0 oo 139 156 154/ 151 145 13.4) 138 136 139 12348 o0/ 10
PI_AG 0.0 o0 00 817 708 744 738 732 794 957 978102 [103.] 00 58
PI_C
PI_H
PI_T -0.2 oo 1.7 04 14 o8 o1 oo oo -02 oo oo 08 -0300. i
RHCY
W 0L 0.0 00 00 500 56.3 554 546 52.4) 48.4) 487 404| 01| 486 0.0 36
WAYD 100 100, @00 490 490/ 473 s00) 490 484 491 486 45 60EM100. | 67
ZAT 218 218 219 230 233 232 230/ 22.9) 229 228 228 2249 228 219 22
ZAT_SP 220/ 22.00 223 230/ 23.0 230 23.00 230 220 230 230 230/ 2268 220/ 22 —
I i




Room Device optimisation report

(To reset AHU Supply air pressure setpoint)

(Graphi[: View rdﬂﬁ Commissioning report |

Index Types | 12/01/2004 |...| [ Statistic WOrking s =
Apply |
22 Control Orientation: ¥ | Floor v Devices from |6 +|to |19 2
{| e e
INameprientationControl floor| AHU Performance 6 i 2 9 |10 | 11 | 12 [ 13 [ 14 [ 15 | 16 | 17 | 18 | 19 |Swer.
402 |C-N 1 M3 |PI_aF
YA D
403 |C-5 Tem.. [1  |M3. |PI_AF 0.0 0.0 190/ 192 19.7 197 18.9 191] 195 19.6 200 191 202 0.0/ 14...
WD 100,100 000 54.1) 54.0] 53.3) 53.7) 53.9 54.0( 54.5) 54.1) 54.5(0000100.] 70,
404 |P-5 Multy [null M3 |PI_AF 0.00 0.0 158 167 164 16.1] 181 159 148 171 16.3 168 161 0.0/ 12..
WD 100..J100. #8000 &6.5 701 5.8 67.0( 69.2 66.1| 68.2 56.5 66.oll0EM100.) 79,
408 Tem.. [1  |M3. |PI_AF 0.0 00 oo 139 156 154 151 148 1324 138 1368 139 1348 0010,
WD 100,100, W00 40.0 40.0 47.3) 50.0[ 49.0] 48.5) 49.1] 45.6) 40 6(H00M100..) 67
406 [P-ME  [Tem..[1  |M3. |PLAF | |
VAYD 00 o0 00 o0 o0 oo oo oo oo oo oo oo o0 oo oo




Daily AHU Performance Report

Index Types 12701 12004 D [_] Statistic Working hours
Devices from |6 ~|(to |19 -
Mame Ferformance B T a 9 10 11 12 13 14 15 16 17 18 19 [Awer..
b3 Bureaux 1 AFA oo 00 00 00 00 00 00 00 00 0o 00 oo 0o 00 00
AHLUIMODE 1.0 1.0 20 20 20 20 20 200 =200 20 20 20 20 1.01.7.
AHLWE oa oQ oo 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.0 07,
i 0o 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
EAD oo 00 00 00 00 00 00 00 00 0o 00 oo 0o 00 00
ERTH 323 323 298| 283 299 31 4| 323 331 337 344 343 34.00 342 364 32
Hizh 0o 00 00 277 3.8 3.0 266 216 174 161 1600 163 173 0.0 145
HLI 0.0 0.0 001001040, 9223100, (100, (100, ( 923100, (100,100, 0.0 71..
hAD 100, (100, (100, (100, (100, 100, 100, 100, 100, 100, 104,104,100, (100, (100,
MAT 226 226 227 13.0[ 1346 1400 148 154 156 159 1587 1588 160 201 17...
QAR
OAT -15.8]-15.49/-19.4|-15.3]-14 9(-14 8(-13.9(-13.6/-13.1/-12.9-129-12.2-13.3-131
RACOZ AF2 374 (374|398 (449 (491|499 491|488 497|506 499 |472 (441 [4594
RAT 227 226 21.2| 18,7 194 2004 2008 21.2 21.5) 21.8) 21.9 21.7) 21.5) 22.49 21..
FF1 oo oo 10 1.0 1.0 1.0 1.0 1.0 1.0 10 1o 1.0 1.0 0007
RF1v 0.0 00 288 246 234 294 371 40.0( 40.2( 404 4046 4046 383 0.0 27...
sSAH 29 27 292 302 384 393 419 41.2 421 429 435 445 438 446 41.9 39
SAT 233 234 MM B 183 190[ 191 194 194 19.2 192 188 19.0 188 203 149...
SATSP 174 173 179 19.0[ 19.0[ 19.00 19.0/ 19.0/ 19.0) 19.0) 19.0) 129 19.0) 16.4| 13....
SF1 oo oo 10 1.0 1.0 1.0 1.0 1.0 1.0 10 1o 1.0 1.0 0007
SFE1vY 0.0 0.0 406 408 406 444 491 811 524 53.2( 521 51.3| 498 0.0 37




AHU Optimiser Report:

(To optimize heating supply water temperature)

fﬁraphic View ralllﬁ Commissioning report |”nHu 1107 Commissioning report

127012004 | .. isti
Index Types D |_| Statistic Working hours
Devices from (6 < |(to |19 =

Marme Perfarmance £ 7 8 g |10 [ 11 | 12 [ 13 | 14 | 15 [ 16 | 17 [ 183 | 19 [Aver.

{2 Laharataires HiCY 7.3 37.3 36.3 36.7| 32.1| 33.50 32.60 33.7| 30.8) 30.20 33.1| 36.1| 33.00 33.00 34....

Ima Bureaus 1 HiZY 00 o0 o0 2757 3.8 3.0 266 216 174 161 1600 163 173 0.0 145...

Iman Bureaus 2 HiCY o0 o0 o0 541 316 277 254 189 000 149 2.9 223 231 0017,

4 Carridor HiCY 0.0 00 00 00 565 641 642 644 620 61.4) 621 0.0 0.0 243 32




VAV FDD Report
200 Dual Duct VAV Boxes

% of detected Faults
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Energy and Cost Savings (%)
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EMCS Assisted Commissioning Tool

m Monitors building control data
¢ Could invoke sequence of tests
¢ Normal operating data

m Performs advanced data analyses

m Detects faults, performs diagnosis and reports
energy performance

m Generates detailed reports

m Implemented in stand-alone tools and/or embedded
0’4 INEMCS
. S




Next Steps

m Finetuned expert rulesin FDD-
Component level

s Complete the FDD-System level

m Analysis of Demonstration project
results




FDD Report For VAV Boxes

| Graphic View |M30 Bureaux 2 FDD report | VAV Faults | AHU FDD report |

5ystem:| - | Flnnr:| ~ | orientation: ~ | Date: 02/07/2003 [..| | Details
i i Averages for each hour of the day
jOrientati...
o1 ]2]3]a]s]e]z[alofw]1]1z]1a]1a]15]16]17]18]1
sos s eur . T |[22,7]22.7]22,6]22,5]22,5]22,3]22,2 22,6 23,3[22,0 22 5|22,3]22,4[23.6]24
sp [|22,0]22,0]22,0]22,0]22,0]22,0|22,0 23,0 23,0]23,0 23,0|23,0[22,5|22.0]23
1 |[23.8]|23.8]23.8]23.8]23.8]23.8|23.4|22.7]22.0] 21.0]21,0]22.0] 22,3]|22,3]|22.4 | 22,3]22,3 |24 23.5]24
1215 |mM3Bure..| 1 Pw
sp |l22,0]22.0]22.0]22,0|22.0]22,0]22.0|22,0]|22,0|22,0|22,0|22,0|22,0|22,0|22,0|22,0| 22,0 |22,0]|22,0| 217
1 |[22.7|22.7|22.7|22.7|22.7 |22, 7 |22.7 |21,1] 20,6 | 20.8 [21,0]21,3| 21,1 |21,3]21,1| 20,0 |20,0 |21,2|22.3]2:
1210 |M3Bure..| 1 P-w
sp [|21,0]21.0]21,0]21,0]21.0]21,0]21.0]21,0]21,0]21,0|21,0]21,0|21,0|21.0]21,0|21,0|21,0]21,0]|21.0] 2
1 |[23.6]23.6]23.6]23.6]23.4]23,2]23.2]21,7 2a.3|2a,0]2a,0]23,9]23,4|23.2[22 8 [23.0]20.2]2¢
1310 |M3Bure..| 1 P-E
sp ||24,0]2a,0]24,0|24,0]2a,0]24,0]24,0]22,0 24.0|24,0|2a,0|23,a|23,0|23,0|23,0|23,0|23.0]2:
I . . . 1 |[235]23,5]23.5]23.5]23.5]23,4[23.4|23,2]22,4] 22,4 |22 3]|22,2] 22,2 | 22,122 2|22 2|22, 3|22, 322, 7|21
sp ||22,5|22,5|22,5]|22,5|22,5|22,5|22,5|22,5|22,5|22 5|22,5|22,5 |22 5| 22.5|22,5 |22 5| 22,5 |22,5|22,5| 2
A . . 1 |[25.4|25,5]25,5]25.5]25,5]25,5|25.5]25,4]24.6| 24,6 |24,5]24,2| 24,1|24,0]24,0|23,0]|23,0|23,0]23.0]24
sp |l23,0]23.0]23.0]23.0|23.0]23,0]|23.0|23,0]|23,0|23.0|23,0|23,0|23,0|23.,0]|23.0|23,0| 23.,0|23.0|23.0| 2
. . . T |[24,0]24,1|24,1|24.1]|24,1|24,1|24.1|24,0]23,3|23.0[22,0]22.0|22,7 | 22,7 |22.6|22.6 22,6 | 22,6 23.1 |21
sp ||24,0{2a.0]24,0|24,0]22.0]24,0|24,0|24,0]24,0]|24,0|24.0]24,0|24,0|22.0]24,0|24,0|22,0]24,0 | 24,0 24
1 |[238]23.8]23.8]23.8]23.8]23,8]23.8]23.7]23.0] 22,0 |22, 8|22,6 |22 5| 22,522,622, 7[22,7 |22, 7]23.0]21_
Lab3 |M2Labo.] 1 C — — 11—t —
I
Fault legend
| System not running B Temp.Setpointnotsatisied | Aiflowunstable |

Airflow Setpoint not satisfied [

Airflow Setpoint unstable

Hormal




